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1. (Currency A«.ended) An appa^ms for the production of fatty aad alkyl este. 

comprising: 

a erst tank w.„^..Woudet for providing natutaUy occumng fatty adds; 
a second tank haaafc. ,rrond outlet for providing an alkaline solution; 
a third tank ^.^^^ ^ f^ird outlet,foi: providing an alcohol; 

a reaction chamber having 

an inlet tV- F^-^"" thereof ronplH to s.id inlet pip^ f or 

receiving an emulsion comprisi^ a combination of said fatty adds, said 
alkaline solution and said alcohol, for ttansesterification of said emulsion 
in the presence of ultrasonic energy, 
an outlet mp portion of said chwb^. ai d 

„u^e^^ir r^Pvic e n1rr..onir tr-insTTii^sion hom tt^geCTed into 

-.^..^^r ..i^ ah"-^^-^^ intrndu dnrr u1tr..onir pneiyy k^ro said 
'•'•^''r'^T* rhamber, 

a natural gravity sepaxatory coupled to said outlet, said sepaxatoty having a 
discharge comprising fatty add alkyl ester; and 

a centJifuge for receiving said disdmge and removing impurities liiere&om. 

Page 2 of 22 



PAGE 5125* RCVD AT 10/10/2006 5:01:17 PM [Eastern Daylight fime] * SVR:USPTO-EFXRF-3/9 * DNIS:2738300*CSID:2S67132549* DURATION (inm-ss):0M2 



10/10/08 16:00 FAX 2567132549 LFSP IP li]006 



Attorney Docket No.: 03-0077.01 

2. (Original) -nxe app^tus of Claim 1. wherein said naturally occurring fatty adds are 
animal fats. 

3. (Ori^al) The apparatus of Qaim 1, wherein said naturally occurring fatty acids are 
vegetable oils. 

4. (Previously Presented) The apparatus ofQaiml, wherein said alkalixie solution is 
H concentrated form of one of the group comprising sodium hydroxide, potassium 
hydroxide, sodium methoxide. poussium methodoxide, and other strong mineral 
alkaline solutions. 

5. (Original) The apparatus of Claim 1, wherein said alcohol is one of the group 
comprising methanol, eihanol, propanol, and other monoalkyl alcohols. 

6. (Cancelled) 

7. (Cancelled) 

8. (Previo.^ly Presented) The apparatus of Qaim 1, wherein said reaction chamber 
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comprises: 

said iMCtor chambM at a defined rempeiatuie; and 

dtt«ound generating means fo. pn^pagating nlttasound radiation throu^out 

said reaction chamber. 

9. (CanceUed) 

10. (PKriouslyPresented) The appa«»a of Claim 8. wherein said ulttasound 
g^erating means provides .Itrasoni. energy at frequencies of between generally about 
20 kHz and generally about 50 KHz. 

11. (Previously Presented) The apparams of Qaim 8. wherein said ult«LSound 
generating means provides ul«asonic ene^ at power densities of between generally 
about 18 Ws/ml and geneiaUy about 65 Ws/rol. 

12. (Or^ The apparatus of Claim 8, wherein said reaction chamber is 
n^^ined atan operating temperat-Ke of be^ generally about 70»C and generally 
. about 80'C and an operating pressure of between generally about 1.0 and generally 
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aboul 5.0 atmospheres. 

13. (Pic™usly Presenttd) The appaiaoas of CUim 8. wheieix s«d 
gravis separation op«aK6 to separate said ttanseetcrified a,>olsion in«. a gjycerol 
solution and fatty add alkyl ester. 

14. (On&i^ The apparatus of Claim 13, wberdn said fatty add alkyl ester is 
introduced into said centrifuge for v^shing and drying, wherdn said washing and 
drying involves the removal of traces of the catalyst, residual alcohol, and any 
remaining glycerol, soaps, and excess v/ater. 

15. (Origina]) The apparatus of Claim 14, wherein said washed and dried fatty 
add alkyl ester is a pure biodiesd fud requiring no additional processing to meet the 
ASTM standard for biodiesd. 

16. (Withdrawn) A method for the production of fatty add alkyl ester comprising 
the steps ofi 

a) providing an emulsion of namtally occurring fatty adds, an alkaline solution 
and an alcohol; 
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b) ultt^sooically taadiati.^ ^ en^Uion to cahance Ae mme.t«ifia>tk.o 

process; 

c) separating s^d tt^sesterified emulsion into a glycerol solution and fatty add 
alkyl ester usii^ a natural gravity separatory, and 

d) v«tshing and drying said fatty add alkyl ester in a centtifage to remove any 
remaining catalyst, alcohol, glycerol, soaps, and excess water. 

17. (Withdrawn) The method of Claim 16. wherein said naturally occurring fatty 
adds are animal fats. 

18. (Widictown) Themed>odofChiml6,whcamsaH,.ato>:all,occmiflg&tt, 

acids arc vegetable oils. 

19. (Withdrawn) The method of Claim 16, wherdn said alkaHne solution is a 
concentrated form of one of the group comprising sodium hydroxide, potassium 
hydroxide, sodiuxt. methoxide. potassium methodoxide, or other strong mineral 
alkaline solutions. 

20, (Witbd^wn) The meAod of Cbim 16. wbctdn alcohol is o« of the group 

Page 6 of 22 



PAGE 9125* RCVD AT 10/10/2006 5:01:17 PM [Eastern Daylight fime] * SVR:USPTO-EFXRF-3/9 * DNIS:2738300*CSID:256713254d* DURATION ^m'SS):0M2 



10/10/06 18:01 FAI 2567132549 LFSP IP _ IglOlO 



compasmg 



Attorney Docket No.: 03-0077.0J 
methanol, ethanol, propanol, and Other monoalkyl alcohols. 



21. (Wid^drawn) The method of Claim 16, wherein said ttansesterification of said 
emulsion occurs in a reaction chamber, and wherein said reaction chamber comprises 
a horn, 

22. (Withdrawn) Tl»eii«thodofCbim21,wh<«insaidhotnultrMOoicany 
i,^di«.« said emufeion a. fequcndes bct^^ ^out 20 Ub <o genc«>% 
about 50 kHz. 

23. (Withdrawn) The method of Claim 21, wherein said horn operates at power 
densities of betvveen generaUy about 18 Ws/ml and generally about 65 Ws/ml. 

24. (Withdrawn) The method of Claim 21, wherein said reaction chamber is 
maintained at a specific «mperature of between generally about lO^C and generally 
about 80-C and an operating pressure of between generaHy about 1.0 and generally 
about 5.0 atmospheres. 

25. (Widxdrawn) A method for the production of fatty acid alkyl ester comprising 
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the Steps of: 

a) providing a naturally occurring fatty acid; 

b) providing an alkaline solution; 

c) providing an alcohol; 

d) emulsifying said naturaUy occurring fatty add, said alkaline soluuon and said 
alcohol; 

e) transesterifying said emulsion at controlled temperatures and pressures; 
gravitationally separating said transesteiificd emulsion into a glycerine 

solution and fatty acid alkyi ester; and 

g) cashing and diying said fatty acid alkyl ester in a centrifuge to remove any 
remaining catalyst, residual alcohol, glycerol, soaps, and excess water. 

26. (Withdrawn) The method of Qaim 25, wherein said naturally occumng fatty 
acids aj:e animal fats. 

27. OXTithdrawn) The method of Claim 25, wherein said naturally occurring fatty 
acids ate vegetable oils. 

28. (Withdrawn) The method of Claim 25. wherein said alkaline solution is a 
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concentrated form of one of the group comprising sodium hydroxide, potassium 
hydroxide, sodium meihoxide. potassium methodoxidc, or other strong mineral 
alkaline solutions, 

29. (Wididrawn) The method of Qaim 25, wherein said alcohol is one of the group 
comprising methanol, ethanol. propanol, and other monoalkyl alcohols. 

30. (Withdtawn) The method of Claim 25, wherein said transesterification of said 
emulsion occurs in a reaction chamber. 

31. (Withdrawn) The method of Qaim 30, wherein said transestedfication occurs 
at a specific temperature of between generally about 70''C and generally about 80"C 
and an operating pressure of between generally about 1 .0 and generally about 5.0 

armosphetes. 

32. (Withdrawn) The method of Claim 25, wherein said gravitationally separated 
fetty add alkyl ester is washed in said centrifiage using a solution of warm, deionized 
water. 
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33. (Withdrawn) I he apparatus of Claim 5, wherein excess alcohol loading of 
between generally about 0% to generally about 2.4% stoichiometric requirements per 
weight of said naturaUy occurring fatty add is used in said production. 

34. OMthdrawn) The method of Claim 20, wherein excess alcohol loading of 
between generally about 0% to generally about 2.4% stoichiometric requirements per 
weight of said naturally occurring fatty acid is used in said production. 

35. (Withdrawn) The method of Claim 29, wherein excess alcohol loading of 
between generally about 0% to generally about 2.4% stoichiometric requirements per 
weight of said naturally occurring fetty add is used in said production. 

36. (Previously Presented) The apparatus of Oiim 1, wherdn said third tanlc is 
configured to provide said alcohol at an excess loading level of generally about 0% to 
about 2.4% of stoichiomettic requirements per weig^it of said naturally occurring fatty 



acid. 



37. (Previously Presented) The apparatos of Claim 36, wherdn naturaUy 

occurring fatcy adds ate at least one of animal fats and vegetable fets. 
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38. (Previously Presented) 'fhe apparatus of Claim 37, whetein said alkaline 

solution is a concentrated form of one of the group compriidng sodium hydroxide, 
potassium hydroxide, sodium methoxide, potassium methodoxide, and other strong 
mineral alkaline solutions. 

39. (Previously Presented) The apparatus of Claim 38. wherein said alcohol is one of 
the gtoup comprising methanol, ethanol, propanol, and other monoalkyl alcohols. 

40. (Currently Amended) The apparams of Qaim 39, whetein said reaction chamber 
comprises: 

a cooling jacket containing a pump fed flow of a cooUng liquid for maintaining 
said reactor chamber at an operating temperature of between generally about 70°C 
and generally about 80"C; and 

ul u ai j ound gcncCTt i ug mcano for ptupagating ultrojound radiation throughout 

s aid reaction chamber, and 

wherein said ultrasound generating means provides ultrasonic energy at firequendes of 
between generally about 20 kHz and generally about 50 KHz, power densities of 
between generaUy about 18 Ws/ml and generaUy about 65 Ws/ml, and said reaction 
chamber is maintained at an operating pressure of between generaUy about 1.0 and 
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generally about 5.0 atmospheres, 

41 . (Currently Amended) A system for production of ASTM biodiesd fuel 
comprising: 

...1r. f^r ...ppW ^ ..r.,r.11v orrurrintr fattY acids, an alkaline, fifftown 
<.n alrohol dir pi-tly to a commQQ condui£ 
an ultrasonic reaction chamber bavine; an inlet in its hotiy>m portion fiOigikdJa 
o.iA ^,^mm^n rondmt for transcsterification of an emulsion in the presence of 
uluasonic energy under pressure of between about 1.0 atmosphere and about 
5.0 atmospheres a«d ri-ar.tion chamber bemg ^T\rmrA in a COQ?mg jacket 
(g^SOmmssm-^ a^temperature ©f-between about 70"C to about 80°C. said 
emulsion comprisii^ a mixture of saM naturally occurring fatty adds, «-fiad 
alkaline solution and «» sajjalcohol ^nd j^n outlet in the top portion pf said 
ghflmber: and 

a separatory £Qi^kdta.said_QudeLfor receiving said transesterified emulsion 
from said chamber and separaung said transesterified emulsion into a fatty acid 
alkyl ester and a glyceiine solution; and 
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wherein said ulttasonic energy is at a feequcncy between about 20 kHz and about 50 
KHz, and at a power density between about 18 Ws/ml and about 65 Ws/ml. 

42. (Currently Aniended) The system of Claim 41 4^, whetein said naturally 
occurring fatty acid is at least one of an animal fat and a vegetable £at. 

43. (Currendy Amended) The system o£ Claim 424^, wherein said alkaline solution is 
one of sodium hydroxide, potassium hydroxide, sodium methoxide, potassium 
methodoxide, and other strong mineral alkaline solutions. 

44. (Previously Presented) The system of Claim 43. wherein said alcohol is one of 
methanol, ethanol, propanol, and other monoalkyl alcohols. 
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